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DETAILED ACTION 

Claims 1-9 have been cancelled. Claims 10-28 are pending for consideration. 

Claim Rejections - 35 USC § 103 

1 . The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

2. Claims 10-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Klenk (US 2002/001 1762) in view of Schrod (DE 19 944 733, with US Patent 6,563,252 
used as an English language equivalent thereof) and Wirbeleit (US 5,479,902). 

Regarding claims 1 0 and 1 1 , Klenk discloses (see FIG 2) charging and/or discharging 
(from OV to 100V) an actuator (8) in accordance with a control action (applied voltage, 
determined by "engine controller 9" and "switch over control unit 7") to move the 
actuator to a predetermined first open valve position ("injection setting a"; see Abstract - 
voltages supplied to actuator correspond to various open valve positions) specified by a 
first setpoint value (100V) and charging and/or discharging (from 100V to 200V) the 
actuator in accordance with the control action to move the actuator from the first open 
valve position ("injection setting a") to a predetermined second open valve position 
("injection setting b") specified by a second setpoint value (200V) such that the actuator 
is not substantially completely discharged while moving from the first open valve 
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position to tlie second open valve position (see FIG 2), the first open valve 
corresponding to a charge state (100V), and the second open valve position 
corresponding to a further charge state (200V). 

Klenk discloses idle times of the actuator (the ideal profiles of settings "a", "b" 
and "c", which are represented by dotted lines in FIG 2), but does not disclose the step 
of determining a controlled variable (i.e., voltage at the actuator) reflecting the charge 
state of the actuator during these idle times, and regulating the control action (i.e., 
applied voltage) during these idle times. Schrod teaches that it was known in the art at 
the time of invention to determine a controlled variable ("actuator voltage. Up") during 
idle times, and to regulate a control action (the applied voltage) during idle times, in 
order to avoid actuator discharge due to parasitic resistances (see col. 5 lines 50-57). 
To avoid discharge of Klenk's actuator during idle times due to parasitic resistances, it 
would have been obvious to determine a controlled variable (voltage at the actuator) 
and to regulate the control action in response thereto, as taught by Schrod. 

Klenk does not disclose the step of acquiring an external measured variable in 
the form of pressure at the valve and regulating the control action in dependence on the 
pressure during the idle time. Wirbeleit teaches that it was known in the art at the time 
of invention to acquire a measured variable in the form of pressure at an injection valve 
(see col. 2 lines 35-39 and 55-59; to explain, pressure at members 3 and 13 moves 
pressure compensation piston 10, which effects the reading of member 19), and to 
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regulate the control action (applied voltage) in dependence on the pressure (see col. 3 
lines 1-7; again, where pressure effects position by virtue of member 3 and the pressure 
compensation pistion 10). To more accurately control the amount of fuel injected using 
Klenk's actuator, it would have been obvious to regulate Klenk's control action (applied 
voltage) in response to the fuel pressure, as taught by Wirbeleit. (Note that this step 
would occur during Klenk's idle times, since Wirbeleit teaches the process to occur 
during injection and Klenk's idle time corresponds to injection.) 

Regarding claim 12, Schrod teaches the step of determining the controlled variable by 
measuring a voltage across the actuator and/or a charge of the actuator (see col. 5 lines 
50-57). 

With regard to claim 13, Klenk discloses charging and/or discharging by a specified 
charging characteristic and/or discharging characteristic having a specified shape and 
steepness (see the V-t curve of FIG 2). 

With regard to claims 14 and 15, Schrod teaches that it was known to adjust the 
steepness and shape of the charging characteristic as part of the regulating step. (See 
column 6 lines 17-21: "different forms ... of the charging curve ... can now be 
represented ... as a function of ... variations of the energy storage capacitor voltage". 
Note that a different shape implies a different steepness, and that a different form 
implies a different shape). To account for variations using an energy storage capacitor 
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with Klenk's device, it would have been obvious to adjust the steepness and shape of 
the charging characteristic as part of the regulating step. 

With regard to claim 16, Schrod teaches that it was known to determine the control 
action by the charging duration (see description of "possible forms and durations of the 
charging curve" at column 6, lines 17-29), wherein the charging duration is adjusted as 
part of the regulating step (see reference to "variations of the energy storage capacitor 
voltage", at column 6 lines 17-21). To meet injection volume requirements with a low 
capacity injection valve using Klenk's device, it would have been obvious to determine 
the control action by adjusting the charging duration, as taught by Schrod. 

With regard to claim 17, Klenk discloses the actuator to be a piezoelectric actuator and 
the valve to be an injection valve for an internal combustion engine (see Background). 

With regard to claim 18, the result of controlling operation of the valve is to change the 
pressure of the fluid supplied to the valve, which is measured by pressure sensor, which 
controls operation of the valve. 

With regard to claim 19, Klenk discloses a control device for at least one valve actuator, 
the control device comprising a controller (2, 7, 9) for charging and/or discharging (from 
OV to 100V) an actuator (8) in accordance with a control action (applied voltage, 
determined by "engine controller 9" and "switch over control unit 7") to move the 
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actuator to a predetermined first open valve position ("injection setting a"; see Abstract - 
voltages supplied to actuator correspond to various open valve positions) specified by a 
first setpoint value (100V) and for charging and/or discharging (from 100V to 200V) the 
actuator in accordance with the control action to move the actuator from the first open 
valve position ("injection setting a") to a predetermined second open valve position 
("injection setting b") specified by a second setpoint value (200V) such that the actuator 
is not substantially completely discharged while moving from the first open valve 
position to the second open valve position (see FIG 2), the first open valve position 
corresponding to a charge state (100V), and the second open valve position 
corresponding to a further charge state (200V), said controller being characterized by 
the control action (the controller produces the control action). 

Klenk does not disclose the closed-loop control regulator as required of the 
claim. Schrod teaches that, to avoid discharge of an actuator during idle times due to 
parasitic resistances, it was known in the art to employ: 

a closed-loop control regulator connected to a similar controller for adapting the 
control action of said controller (this reads on the structure which implements the 
comparison function and adjustment function, described at col. 5 lines 50-57; this is 
closed-loop because the results of the recharging steps are necessarily incorporated 
into the succeeding measurements of the actuator voltage); 
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said regulator having an Input connected to the actuator and/or to the valve In 
order to acquire a first controlled variable (Inherent as the regulator obtains the actuator 
voltage); 

the controlled variable reflecting a charge state of the actuator and/or a 
valve position (see description of "actuator voltage" at column 5 lines 50-54); and 

said regulator being configured to acquire the controlled variable 
discontlnuously during Idle times In each case and adjusting the control action 
discontlnuously In Idle times In each case (see description of operation during 
"hold phases" at column 5 lines 50-57, where the hold times are discontinuous). 

To avoid discharge of the actuator during Klenk's Idle times due to parasitic 
resistances. It would have been obvious to use a closed loop regulator, as taught by 
Schrod. 

Klenk does not disclose a regulator which has an Input connected to at least one 
sensor for detecting a pressure at the valve, wherein the pressure defines the controlled 
variable. However, Wirbeleit teaches that It was known In the art at the time of Invention 
to use a similar regulator (20) having an Input connected to at least one pressure sensor 
for detecting a pressure at the valve (see col. 2 lines 35-39 and 55-59; pressure in 
members 3 and 13 moves pressure compensation piston 10, which effects the reading 
of member 19), wherein the pressure defines the controlled variable (changing the valve 
position will change the pressure at members 3 and 13). To more accurately control the 
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amount of fuel injected using Klenk's actuator, it would have been obvious to regulate 
the control action (applied voltage) in response to fuel pressure, as taught by Wirbeleit. 

With regard to claim 20, at the time the invention was made, it would have been an 
obvious matter of design choice to a person of ordinary skill in the art to superimpose 
the regulator onto the controller because applicant has not disclosed that this position 
provides an advantage, is used for a particular purpose, or solves a stated problem. 
One of ordinary skill in the art, furthermore, would have expected Applicant's invention 
to perform equally well with the combinatorial device because the position of a regulator 
would not substantially and materially affect its function. 

With regard to claim 21, see the analysis of claim 17 above. 

Regarding claims 22 and 24, Klenk discloses the actuator to be exclusively charged in 
order to move from the first open valve position to the second open valve position (the 
voltage is increased). 

Regarding claims 23 and 25, the use of biased open valves was notoriously well known 
in the art at the time of invention (taken as admitted prior art since Applicant did not 
traverse the assertion found in the preceding action), and it would have been obvious to 
use Klenk's device to predictably control the operation of a biased open valve. 
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Alternatively, the first open valve position reads on Klenk's injection setting "b", and the 
second open valve position reads on Klenk's injection setting "c". 

Regarding claims 26 and 27, the combinatorial apparatus requires the control action , 
which has been regulated in dependence on the controlled variable and the external 
measured variable (which may or may not continue to be effected by such 
manipulation), to take effect when a subsequent setpoint value is used to specify a 
subsequent open valve position (Schrod's regulation method would be applied to each 
of Klenk's hold phases, since Schrod teaches the general desirability of regulation 
during hold phases). 

Regarding claim 28, Klenk also discloses discharging the actuator (see transition from 
setting "b" to setting "c") in accordance with the control action (applied voltage, from 
200V to 50V), and determining the control action for the discharging by a specified 
discharging characteristic which has a specified shape and steepness (see the shape of 
the curve V-t at FIG 2). 

Response to Arguments 

3. Applicant's arguments filed 5/28/2009 have been fully considered but they are 
not persuasive. Applicant argues that Wirbeleit does not disclose a pressure sensor. In 
response, the claims' terminology regarding this feature is seen as broad. Even though 
Wirbeleit's pressure sensor utilizes position data, its output is directly determined by 
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pressure. When the pressure changes, so does the output signal. As pointed out in the 
preceding action, this relationship is discussed at col. 2, lines 1-12. It makes no 
difference that Wirbeleit does not disclose the sensor output to be in units of pressure. 
By analogy, although a piezoresistive pressure sensor utilizes a change in conductivity, 
the sensor is used to measure pressure. Similarly, Bourdon gauges utilize mechanical 
deflection of a tube to cause rotation of an arm, but they are used to measure pressure. 

Conclusion 

4. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to WILLIAM MCCALISTER whose telephone number is 
(571)270-1869. The examiner can normally be reached on Monday through Friday, 9-7. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robin Evans can be reached on 571-272-4777. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/WILLIAM MCCALISTER/ /John Rivell/ 

Examiner, Art Unit 3753 Primary Examiner, Art Unit 3753 
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